Stapf were tested for their antibacterial and antitrypanosomal properties using the well established Alamar blue TM 96 well microplate assays. Then eight known compounds (1-8), including five alkaloids (1-5), were isolated and characterized from this plant for the first time. All the compounds were tested for their antimicrobial and antitrypanosomal properties. Most of the pure compounds were also found to possess good antibacterial and antitrypanosomal properties. Berberine (MIC = 12.5 µg/ml), berberine chloroform (MIC = 25 µg/ml) and syringresinol (MIC = 12.5 µg/ml) were found to have anti-bacterial and anti-trypanosomal properties. The MIC values were determined for only active compounds.
INTRODUCTION
Plants are the major source of biologically active compounds that can be used as medicines. In recent years, the interest in the use of medicinal plants have increased rapidly due to the resistance developed by the pathogens against the existing antibiotics (Arias et al., 2004) . The genus Berberis L. has 500 living species around the world. They are mostly shrubs having 3-5 branched spines and have simple leaves (Ahrendt, 1961) . Onion extracts have been found to have antioxidant properties. Onion prevents cancer, coronary heart diseases, cataract and diabetes. Fresh onion juice have been found to have analgesic and anti-inflammatory properties (Sima et al., 2012) .
Peganum harmala L. extracts have been found to have antiviral, antidiabetic, antifungal, antioxidant, anti-septic, antitumor, insecticidal, cytotoxic, heptaprotective and antileishmanial properties (Jinous and Fereshteh, 2012) . Different Berberis species are important folk medicines for the treatment of allergies, fever, metabolic disorders, eye diseases, osteoporosis, joint pain and menopause problems (Dipti et al., 2012) . Berberine is one of the major and most important isoquinoline alkaloid found in all berberis species and has a wide range of pharmacological uses. (Dipti et al., 2012) The alcoholic extracts of Berberis have isoquinoline alkaloids and bisbenzyl isoquinoline alkaloids. The alkaloids are mainly responsible for the bioactivities of berberis species (Slavik and Slavikova, 1995) . Keeping in mind the phytochemical importance of the genus Berberis, we decided to explore Berberis glaucocarpa Stapf for its *Corresponding author. E-mail: zebchemist@gmail.com; Tel.: 0092-333-9157293. phytoconstituents and bioactivity.
MATERIALS AND METHODS

General experimental procedures
Ultraviolet (UV) data was collected with Thermo Spectronic Unicam UV-300 spectrophoto meter. IR (Infrared) analysis were recorded with JASCO FTIR 4200, ID and 2D NMR was collected with Bruker Avance DRX -400 opertaing at a frequency of 400.13 MHz ( 1 H) and 100.62 MHz( 13 C) at a temperature of 296.0 K. 
Plant material
Berberis glaucocarpa
Fraction A (Fr.A)
Fr. A was subjected to silica gel column chromatography to afford berberine using chloroform as solvent system and gradually increasing the polarity with methanol.
Fraction B (Fr.B)
This fraction was subjected to silica gel column chromatography eluted with n-hexane and ethyl acetate mixture at first and then followed by elution with chloroform and methanol mixture. After repeated column and preparative chromatography, syringaracinol, syringic acid and gallic acid were purified.
Fraction C (Fr.C)
It was subjected to silica gel column chromatography. The column was eluted with different solvents in increasing order of polarity. Palmatine, oxoberberine, berberine chloroform and columbamine were purified using repeated column, prep chromatography and sephadex LH-20. (Radek et al., 2003) . One of the prominent clinical uses of Berberis vulgaris is in bacterial infection such as bacterial diarrhea and parasitic intestinal and ocular infections. (Birdsall and Kelly, 1997) Berberine is a major constituent alkaloid of all berberis species. Berberine has shown very significant antimicrobial properties against different strains of bacteria such as S. aureus, Candida spp (Freile et al., 2003) . Subfractions containing berberine and syringaresinol were found to have good activity and hence it can be said that berberine and syringaresinol are mainly responsible for the antibacterial and ant-trypanosomal activities of the sub fractions also. Furthermore, as all the compounds were already known compounds therefore their structures were confirmed by comparing their 1D and 2D NMR data with the literature (Figure 1 ). 167 (17), 153 (11), 127 (19), 97 (27), 83 (36), 71 (34), 69 (41) . Table 4) .
RESULTS AND DISCUSSION
Berberine
Gallic acid
Off white amorphous powder; m.p = 269-270°C; UV λ max (MeOH) = 273 nm; IR (ѵ cm (Table 4) .
Anti-bacterial and anti-trypanosomal activities
All the isolated compounds and their fractions were tested for their anti-bacterial and anti-trypanosomal properties using Alamar blue TM 96 well microplate assays (Tables 5 and 6 ). Four strains of bacteria namely SMRSA (200 µg/ mL), EMRSA (200 µg/ mL), Mycobacterium marinum (100 µg/ mL) and Escherichia coli (500 µg/ mL) and one strain of Trypanosoma namely Trypanosoma brucei. brucei (20, 10 and 5 µg/ mL) were used for assays. Berberine (MIC = 12.5 and 25 µg/ mL), berberine chloroform (MIC = 25 and 12.5 µg/ mL) and syringaresinol (12.5 µg/ mL) were found to be very active against SMRSA, Mycobacterium marinum and T. brucei. brucei.
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